Abstract. According to the different sensitivity of human eyes to spatial frequency,building the calculation methods of spatial frequency and the character of contrast sensitivity, which comes up with a method that can test the influence of spatial frequency change on image quality and it can be proved by experiment. The method is easy to operate and it can reflect more accurately about the visual perception of human eyes to image quality. The experiment results turns out that the contrast sensitivity is falling to high and low end human eyes.
Introduction
With the development of digital image technology, people have more requests about image quality, but there are many factors which will influence image quality, such as spatial structure, spatial frequency and so on. The present image quality evaluation method [1] which mainly includes subjective evaluation method [2] [3] [4] and objective evaluation method [5] [6] , but both of them have disadvantages. Human eyes is image final receiver,whose feeling is most subjective. At present ,image quality evaluation methods are for the pursuit of consistent with human eyes' subjective feeling. Due to the contrast sensitivity function is a function of spatial frequency, it has the nature of the band-pass filter [7] . This paper,in order to exam the influence of spatial frequency change on image quality, the introduction of contrast sensitivity awareness, and set up a kind of image quality evaluation method.
The Calculation of Spatial Frequency
For a image, the size is
is the image of the line frequency and f R is the field frequency of the image. Field frequency calculation can be expressed as
(1) and further considering the actual number of lines is
and this definition is related to the amplitude.
Line frequency calculation can be expressed as
and further considering the actual number of lines is
Through normalized, the result is
In contrast sensitivity, spatial frequency represents the unit perspective which can observe black and white stripes, and image spatial frequency is whole image which contains the number of black and white stripes, and it needs further normalization. We can get the normalization of spatial frequency  by calculating image perspective . The following is the process of normalization [8] .
Screen height is d, and the horizontal distance of human eyes to screen is D, usually D=4d.Such as figure 1. We can get 
Methods of Investigation

Contrast Sensitivity
The contrast sensitivity is a description of the sensitivity of the human eye to different spatial frequencies, and the human eye can distinguish the lowest contrast, called the spatial frequency of the corresponding contrast threshold, which is the inverse of the contrast sensitivity [9] [10] . The characteristic curve of contrast sensitivity function (CSF) is shown in Figure 2 . , and satisfies the equation:
Mathematical Model
The influence of spatial frequency on image quality was mainly researched in this paper. The contrast sensitivity is a function of spatial frequency through the research of it and which represents the contrast of the human eye can distinguish n the different space frequency. Therefore, this article will introduce the contrast sensitivity to study the Influence of spatial frequency change on image quality [11] . First, the spatial frequency of the reference image must be measured to obtain the normalized  value. So it can get the value of L . Secondly, only if the error image brightness is larger than the minimum luminance variation, the error can be recognized by the human eye, and the rest can be ignored.
Then, the distortion of the image can be obtained.
Finally, the perceptual mean square error and the normalized peak signal to noise ratio( SPSNR ) are obtained by the distortion degree. 
Experimental Results
In this paper, a large number of images are selected to study the e influence of spatial frequency on image quality.
The mean square error(MSE) and peak valueSignal-to-Noise Ratio(PSNR) of the error image were calculated by using the traditional objective quality evaluation method in a set of different standard images which were added to the same noise according to the following equations:
2 255 10 log PSNR MSE  (18) By comparing with the calculation method in this paper,we can get the results of the experiments which were shown in Table 1 . It was obvious that,Spatial frequency is different, and the effect of noise on image is different through the analysis of table 1.and which can not reflect the changes in the calculation of the traditional method.
It can be seen that with the increase of the spatial frequency, the influence of the noise on the image is smaller, which is consistent with the subjective perception of the human eye. It can be seen from the above Table that the same noise was added to the four images with different spatial frequency. The evaluation results obtained by the traditional objective method are the same, which is not consistent with the subjective feelings of the human eyes. we can make a correct evaluation of the image according to the change of the spatial frequency by the proposed method in this paper.
Summary
In this paper, the influence of spatial frequency on image quality is investigated based on the contrast sensitivity function.The experimental results show that, for the same noise, the spatial frequency of the image, the less the perception of noise, which is consistent with the subjective feelings of the human eye.
